esp@cenet document view 



Page 1 of 2 



SECONDARY BATTERY AND POWER SOURCE USING IT 



Publication number: JP9069362 
Publication date: 1 997-03-1 1 

inventor: IGAWA MICHIKO; MURANAKA TADASHI; KOMATSU 

YOSHIMI; HORIBATATSUO 
Applicant: HITACHI LTD; HITACHI CHEMICAL CO LTD 

Classification: 

- international: H01M4/02; H01M4/38; H01M10/30; H01M10/40; 

H01M4/02; H01M4/38; H01M10/24; H01M10/36; (IPC1- 
7): H01M4/02; H01M4/38; H01M10/30; H01M10/40 

- European: 

Application number: JP19950299364 19951025 

Priority number(s): JP19950299364 19951025; JP1 99501 79630 19950623 



Report a data error here 



Abstract of JP9069362 

PROBLEM TO BE SOLVED: To provide a 
secondary battery having the large capacity, 
and excellent in rapid charging characteristics 
and rapid discharging characteristics. 
SOLUTION: In a secondary battery, a positive 
pole 5 and a negative pole 6 are formed 
through electrolyte. Either the positive pole 5 
or the negative pole 6 contains material grains 
related to the rapid discharging reaction, the 
grain is composed of at least two or more 
phases capable of relating to the charging or 
discharging reaction, and at least one phase of 
the phases is provided with thin holes to be 
formed by melting, and cracks. By this 
structure, a secondary battery having the high 
capacity, and in which the rapid charging and 
discharging characteristics are improved is 
provided. 
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[IMOHl ] jE«fcfttt* , WW«'H3'l'T2:ft-<K«ft 

*»a>* o , j.oiMBffl*>iJ"5r< t *> 1 ffiaWBRLfcir-rft 
o . naciaw)*** 1 5 8ow/i jaji-c i 
5 *KU«ii*Hiircft ft -r k £*hk t -f ft_&m 
an. 

[Ifi^3l2 ] JEakfiS**«»a*^tT=Srft-iXW6 

41WtlFP£-£WU Kfi^ii. 4-3:< k *» 2J2Lb*>ffl 
ko|9fefflO^^ < k & 1 ffisMHRLSr* t , 

580W/1 &±X 1 5 #aJb«J«*«T«rirCi5 ft £ k 

£*t$ik-tft-&«ft, 

[ff*JH3 3 Effikft«*«W!fifc*:A-L"C$:ft-<K*ifi 
A»4>3: D , fiolulfiffliO^ < k 1 1 

?&LT®fiS;£ftftm£ : rr!>«fe&^ : 5: r K 

Ott5**>5 8 0W/1 BUtC 1 S^KLkOifcS*^"^' 
S>fti k *«Stk-tft-<^?fi» 

ftftKtfrf-fc^irU »fti. ^*<fcfc2J3Lh<offl 

3£Lt^j£$fift*i£*u R^mMm^^m 

0 . 580W/1 JiLkT' 1 5# 

UUKOKIKj&nirflfiTftft - k k~T ft ~<K«ft. 

cr>o~h'j,-%<ti>2 tttfsmx'im* ft ytmmm i>t< 

w&x-fo ft i k * #mk -rft z<wKft. 
[ if «js 6 ] m$.m 1-4 «o ~»rtt«fc^fcv vc » Mists 

^ a -feiJwQr < k £> 2 i t < IMMKJBlCtJ V 

H3: ft !» L < (ittKffl* Sr SrtlMt ft ^ k £ ft 

mk-rft-#«aL 

k fc-o^HWit? 5 7^A ! M«It £ftS&k -Tft 

eje, VMS, b. twj, ^ctj, mm\<no-h'j? 

®j££;fxft.rk£^k-f ft 



fUi, MfBm^k^M^ftmfie^i^ffi^^^ftC: 

[fl*3Sl 0] iE*k Cx&ft "ft* 

SWcfewc. WIEjEttsJMiflStt* yfflMBU&lzfflS- 

-tmmL=?*ttL. mmamtimLZGL. mm 

9 s -ft.nM<7)iiijjtf5 8 0W/ 1 ULhT* 

1 5mxt<7)tm^mx'$>hz\t **mt-thz:&m. 
m. 

im$.m i ] m%mi Qnz&mmiz&^x. mm 

k i>-m<r>tttfmM>&wiM&zivt:% 9 . mm?im 
mz\±>y*c < k h-mcom^tKh l < {±#^ms:^r-r 
ft i k *«pafc-rft ~<x«t. 
[tt^ai 2] if^iMi-i i<7)-ammzt5^x. m 
Em=?&. 'j?%<ti*2mxt<07imz'£ii-r&'£t&x' 
h o . m&Mim i cow k sis i <m£$rta lw-k < 

h im i mm>&wzmftLx%&ffliizirt&c\tz<® 
^k-rft-^M. 

m^mi 3 1 ig^Ji 1 2<v-&Mmizt5^x. m%2 

com*) o-h'J?%<bi>l ffl#4MSrmKSS5 1 com k i±m 
RCtB8#-*«srffi^«T'ft ft £ k £1«»fc "Tft Z.<Wit 

m. 

im^l 4 3 fl^IIl 2—1 3<0~iWKfifc:*JV^T. 
Miefi-?tc^ 9 •/ ^*^^$ixft C k S:#mk^-ft HiR 

Cff^l 5 3 HUBS 1-1 i<v~<!mmizt5^x. m 

ESfli. ^<k^-olXk^ffl£W-rft^-^>-T' 
* 9 . K*-*y*ffifc:tt19IEffl^'a *>4"3r< k t, 1 ffl 
L < {S^LT^ft«L£*-tft- k £#mk 

iWMi 6 3 it^Jii 5tfo-<xm?afcfcv^T. mm 

cr> d -h'jm < k i> l ffi^liaTttS^-*^ k (iS^rft 

ci»%-*«rfi&5^Mrr* ft - k k -r 4 - acws. 

[It^l 7 3 fWJJll 5-1 6^)-»flKfifct5UT. 
HtffB®^^ ? 5 »/ ^ * { »^$nft i k £#m kf ft "ft 

[ 1 8 3 Hi ^ 1-11 o -ftwrniz a^x . fr 

iea^i^^< k *> 2IBHHJi<07aiS***-tftBMfc!Bi 

t mm 1 offit«rai t^^< k 1 1 aoi^ 2«&* 
l . mm 2 wo ^ < k 1 1 wpmtm^u%m l 

T^rft»L£^ft^ k Sr^k-fft -ttmm. 

ca^i 93 1 8<7)-<%wmtz&^x . mm2 

omm 0 < k i> 1 ffl* { #34T'JSI^ 1 Offl k i±S 
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imw2 o ] msm 1 8~ 1 9e>-<mmi,zts^x . 

IKS. 

[ft^3S2 1 ] a^-l~4<9-iWEftlC*iVvC, BtrlB 
¥-&)W%<V2-ft<7) 1 1 5 0#<D 1 W±cO^%@c7)$ffl 

tl^w-ts £ fc £#t&k reman- 
ent*:© 2 2 ] a^js i ~4 cD-ORmmiz&^x s Bute 

2 3 J l**JS 1 ~4 <7)-<J^aicfcV , IfflE 

%*><b 6 o #^%<7)KfflT'fc s <r t zft&t -t h ~<xm 
imsJM 2 4 ] mm 1 ~4 c7>-<x«?fitc:t>v >t . «ne 

[fi*ia 2 5 ] i ~4 cozi&mffctcfcv *t . KrtB 

< b i> 2ffl<D5fc«i> L<liftlIRJEfc:*JVvc±tSflsB[ 
1551* tl< tiKWt&a*, * <7)*§ § (O'bZ v v£reoj$3S 
$tL< l&Wfcmzfti-h^^-jmB^mb L < tiiR 
SH&OJtT, 11 £XkT$>&Z\bZ&Wib-t&-&M. 

[if*ii2 6 ] iEmbnm s wm*ftLx%&-<m 

A, A, ^'/UrJ-^A. /n7-t>a, 

/Ui?*fJ», i-yb'JW, Xtf^S^A, # 
Ao^A, rm'/l^K ?oA, J^-f-^ 

A, XX, «, ^Tr-v, ?y/^f 

y, ifi, ^-y^/l-. ^'JW, tMJ") 

a, u-j-^aco— oJjUi***rr4-&&*»fe«jR$ii. 
4-3r< k t 2 ULk?>ffiA»S>$: 0 » B.OH?fBfflO^ < k 

b*mmb?&-<xm.. 

mco±mz <fc 0 . MIBfflO d L < li&MRfclz 

mSf-tf5im%W<7>'J?%:<bi, lffio, «J7Lco. -?-ix£><7) 

& z b zw&kb^-h -<mm. 

[f*d<«2 8] ff#^2 6~2 70-#«?fe£i3^T. 



Clf^2 9] IS*JS2 6c7)-^«mi:fcv%T. lulB^ 
T;U5-^A, /<1"J*?J*, 

xx', Hfji. -7^v^a, t'j7f>-, fyyxy- 

V, yW-W, ^U^A, -^-hU^A. U^-^A, 
[m&TM3 0 ] ffl^«2 6^~iJ:m*:JDV^T. fff&SB 

m<r>'y%< b i>-^m\Mzz:tit><Dm?>.-£hiti l z£ 

imsm3 1 1 jEmbfLmtfWMi&zft lx %&-<%m 
miz&^x. mtnmte. *-xi/*±j&ftbLx% 

0. m^~^y\m, - vir/u, a**?, mm, ^v? 

xx', Uf-^A, i-hU^A, ^U^A, ifi, 

Lxm&zti&fflnzn-rzitvx'ib&zb zmmb-t 
umi%3 2] mt%3 icr>-<x.mMzi5^x. luism 

fl&0rfflO^*<fc tiffin «I?L^» *it4>««HW>, 

ix/c^^< k ^-o^^T'^ 5 -y i £ 

Clf*3S3 3 ] tf^«3 1-3 2c7)~»:«?fi^i5V>T. 
BulBffl^o *>^< b £> lffl* { ^T'{il^-#ykS 

1. BuiB^mtt©^^, - y^. mm, 

t'jrfV, 7>7Xt->, J^i-^Jx, -*ZT, is>J 
ay, XX, 18, U^-^A, -y-hU^A. *U»>A, ft 

t—p^ffl t s W^<r>'>ts: < b t, 1 ffi*«K. 

^ "J , ftfc&l. aS70WOi>«fir< k t-ot J: 0?§W^v^ 

»4IK»UT»ifiSii&«ll?L**t-6c:kS-«ffSk-f--*- 

Cl**«3 5] H#JB3 4<D-&«flk£i3^T, BUlBIE 
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9 5 v ? tfesstt hz.b *mwit -r h - <xmm. 

im#m3 6 ] If *JI3 4-3 50~»:S?ffifct3UT, 
MfBfflO 3 *>4-& < k fc 1 «3&»«Bi"ettKJWMtl«4H E - 

t m^^mmm. fc l < Maras** js-ra* fc t < « 
WMKmm^-t^m^mx'h &zb zmmt-tz,- 
<xmm. 

^a, -?x*>">a. n. ~?v#>, ~itr, mm. m. 

O4*5:<kfc-o£3rf -h&Stfrk ,«§j££*u &%<b 
fc 2fiLhOffi*»fe*0 , BHB«>iJ«Sr< k fc 1 ffltfR. T 

^rifi*ffl<^*< kfc iffl<^ -en^co^ 
b&*mb~rz-&m&. 

fc l < teifcm^* sr^-r^m fc t < immmmizm^-rf 
[fi*«4 o ] jESkm^SB^s-^tT^^zi^m 

«lc*svvc. miifilEfiifif'a. v >"#>". A. 
ft, -> y ^;k, rm'/UK ffl, ?DA, ^'J7fy, 

fyfXT-y, mm(V'J?%<bi>-^£-&tthMfc 
s&^kH-^. ^yx^y, ft, xj-o 

y^A, IS, —^"3/, M. -yX;U, A, b* 

x-?*, ^y#yc^&< k fc— 

j^mim.\mm< ^mim b 
mimfre>%hmitob. t/ws-^a, xx. mi, 
•?x*j">a, #y«>A, xt-y^A. a-t-i^aoo 

%'yt£<b fc— o^^^U8fft3ft£*tKJ«Sr< k fc 

&<kfc-ooffi#g?. T/W^y, BHW), il7C^JtJ: 
0*»LT»jftS<i*MH ! LS:«^-&- k ^WLb^hZ. 

[ff*JS4 1 ] IE@kft®* s «^?etSr^-LT^I>-<Xm 

ft, --y^, rm'/l-K ffl. ?DA, t'J/fv, f- 
?y, c^tx, ?y:?/K xhuyf-^A, t'xvx, 
?>nf>, 7/WS-^A, XX. -?X*y? 
A, j&'J^A, XMJ^Ac^SKkfc — 55r^5f|. 

BMbBK iSUi^y. t'j/fy, ft, 9*9 fr. x 

hnyfW, IS, -;tX, ffl, -•yXA', K+V*} 
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A, t'A7X, 7y#y. r;U5— ^A. XX, US, 

#'J^A, Xh'J»7AC0^<i:t — 3 
t-Mr^iWfl*. XiilJiElMfcltaRv^iaflSftk Uf- 

0 . fioluieffiO 3 ^>^< k fc 2fflj&««ttTJ4*S: 

zizmmm t> t < {i^«^*sr^-r^m*> l < {4jic«R 

Clf*JS4 2 ] W*3I4 0~4 1 cOZ^ft^iJV^T. 
ffieiEfiim^tS. ffim*^, ^V^i3EK 

O. -eix^O^O. ^'dix^ov^-r^^coffl^*) 

XWmr h IS, < k 2 aULh«05tm t L < (£Hc 
«SKWW^--C*e«S:*^rf4ISlW«k, im\e> 
fflo^fc. ^jS^V^^%LTHB7LS-^-r^»^2ffl 
^^ttLT^O. l^2fflO^<kfc-ocoffl2:^. 

LtjfffL^flStSII, k^*-tS^k#^k-r&- 

LxtmLxwrn-tzm, mmtzxxBu&stMt 
it&T.m. b£tt&zbmmb-f&-<%mimwmcr> 

[18*134 5 ] jEmbn&tfW&Wit:-frl>X*&-<!m. 

tiiizim~r& mem&em&ijfciz&^x .minus 
b . m i «offlJ3h^-^< k 1 1 laii^it l<(4 
ifcmR&aiB-'Fe^ i> 2 co« t mR&wtmst Lxm 

Wm&r?:. W.\<rM<T>mtbm2(nft(nimb'%.3<?> 

ffl^^k *tt.GLxmi<?>n<7)%Mzztit><r)nz-& 
skLx&&mtz>Tn. m&icottco%i)Hzm2<vttb 

mmLtz^-<r>m^m2n<7)m.. t>u*v, mm, 
mjtm™ ^-rtifrxmM^ Lxtm^mizm 
Tizmm-zzm, mmntt-t&n.TZumzfmi- 
hJM. bZtt&zzimbi-&-<xmmmmmcDm 

[tf*^4 6 ] smb^mfiVMWLZft^xtch-dm. 
mz&m-t &m£M&?>mm.-nmiz}$^x . 

k . ^ 1 <OfflJ^h^^r< k fc 1 StLh^mfc L<(4 
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i&LXlPtEZitZXm, i^l<0ffl<03r*Hcfil2^ffik 
m 3tf)ffl k LT3q££ -frfc l<0&»t SIS, 

3HJW>RJ5£frV^ -»t^«*JR!Bj, JfiUiJWfcSfeJfc 

IBfflO^< k «> 1 WmfLZH-t &WBfrh* 0 , ~ 
&mm<?>}iljltf 580W/1 JjLhf 1 5 ftt&lMtoMtf 

m#i%4 8]n.mzffla-r&nmizt$^x. buibje® 
*v^ijiflBi. ^MfMKmizm^-th'mmi^^ 

U ISStW. 2J*Gf<k&2EU:(affla»S>$r9. lot 
IEffl<7)^=5r< k fc 1 fflsWHRLfc* U 9 -y ? 
"TSm®*^^ 0 . —&Sfc<?>ti&Jtf5 8 OW/ 1 JjLh 

U ififii ^- ; 5r< k t> 2JJLtoffi*»4>!SrO . lo* 
i&fflOi!*$:< k t> lffl*<«l»^v>{±^ILT^$ix€) 
fflJlSrW-ra^Ka^fcO . "cWKBKOai^S 8 0 W 

/ 1 m±-c 1 5 #ot?)S^a^«re*> & i k t 

U Ktaw. ^<kt>2ULb«Offi* i 4>^0s 1^)1 
EH«^Sr< k fc immMs£wm&LXBf8.Zn& 

iO^Sftl.^-y^^i'-ri.m^a^&D. r&m 

Mwtti^^ 5 8 o w/ 1 y±x 1 5 ^m±<ogtm# »r«£ 
xfo&z-ii&i&fflik -th - ftw*mw& . 
imxms 1 ] m$m4 7-5 ocvnmizmmi-hmm 

(if*«5 2 ] tf*^4 7-5 o^m&Kteffi-rsmffi 
m. 

m^ms 3 1 ti*JS4 8-5 1 comffitc^ffl-r^s® 



j<?nzm$-w*jm%<mx'bz>zt zimb-r& -dmm 
mmm. 

m#m5 4 ] m#m4 8-5 1 commizmm-tzmM 
iza^x . mm<v 0 <ti>2 m^n t l < «: 

nxh 2>z\bZ¥f®Lt~f& -<xmi&mmm„ 
im?m5 5] ISk LT$r*-a« 

< k 1 1 wfimitt t . ao? 9 >y ^ **-r&«g*> 

, "^S^ffi^*^ 80W/1 liLhfl 

icoiw**!!^**. £ k ^^Sk-r§z:»:«?ak»f 

[000 1] 
[0002] 

[ ] «n<o/h»3 - h i/xeofj^s 

fck*>fc:««k*&*ao!Rll*«Jifc*:LTV^*». Wtc 

mTi±. *fgis«^&±^^k-rsft®* { ffl^^a 

tt^rk*^*JV>T- y^-^ b* 5 ^Am?fek (Jk^k*iSl 

fcH»tt*wtrtJO. flo«jiss«**5 o-ioo 
%tiiirr'i»^k*^#-c-^s«?i6k L-cae$fLT^ 

>y y;P-#JRyK^-ft:?%m?ffi k [l«fcsS*^m?fi 
[0003] nM<r>&^B^£3§rz.&%t*l£. ^MzM 
«jRa«»oJ:a=Sr*«acBc««r«fifflk 

imMcmm±h%UBm&<r>^<w&tfnhtix^h 
-•v?j\s-&m*mit^&*ij^j±-ttmmx' 

[0004] mk. - -y ^-&Jg**-(k!^*?fcl;:o^ 
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60-119079^-) , mm\z&tsz/-h&*mw$iiit&m 

-153947-f-) . 

ft^FS^l/l 0-1/2 00<7>&mmfo, -v!r)Vm 
XfVl/XMft'ftlt^^h^ (#IISBS64 
-6366-f-) . sum, *KE^t<7)ffijtW^$:X 

^»**®SS^&fflV^ (#4m-80512#) tciltfh 

(#B8¥5-159781#) UfcD, ii^tt 
ftKPS&fBtQS* LX 9 =7 v ? ( «fBPF3-13497 

0#) S*TSiSaaS««rtt*ia»L"CV^. 
[0005] 

re^F-^^es^'hs < -ttiiimmfcizmtt h %» 

[ 0 0 0 6 1 i :t, WfiRJEfc:RI#-f*««fii8t=?L 
tt'&&Ztcr>%:^7 ; 7v7<7)±j£i>mnX'h 

s. 

[0007] «E«ttc0f4^-?rm?fiRJC^M4-^--I.^Wi 
fife. RJBttJKTfciv^. UrU ^£7)J;d^!fel«^«?te 

Rmizm^-thttimb LxMtm&c:^ m*mm# 
[0008] mmsm^M^-t-^!fe«coM B B 8 ^jt^ . * 



mzE.ittmzmii${iLb&&®&tt<ZA,ft'?x 

[0009] Mnmzmmtttmiize&mitz * $* 
tx-h&tf. mmfotnmimizmtt&mMtcomM 

«*k«l!!RIEfc:R§--t*««i: OtffcfcJgSi «* 0 t>«S 
[0010] WH<0»5IHfc«SU4^ 5 V7&&&&31Z 

•t&tztb. mm<7)5mmm<?)m*izi&imxh&. 

[0011] zco X o iz. Wft<03Ba«aW«ftt*i»» 

[0012] *ftwtez$mm.nm&mmm£.z&m 

[00 13] 

[0014] *mico-&Mmz. ]E98M±n&#. 
mtMKmtzmtt&y^tFZttL. mm^t. 

[0015] »1 ^< k fc 2£UK0ffl*»^>* 
0. fiOBUiefflW^<i:i>lffl* J iffl?L&*L. 

[ooi6]*fc, mm(ryp%< 1 1 1 ffl**»«asv^ 
[0017] sfif^ti. BtfiBfflo^=5r< k 1 1 mmm 

[0018] MlfifflcT) 9 h'J>-%< 1 1 2ffl*»«tt'C{i* 
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[0019] miM<r>o-h^< t 2ffl**^s«t> b< 
(4«x^$^itis l r * <7>mtfmts: ~>x^&zk w&Jim 

*£fBS* t%fr%7 7'/7(0BfBz>&m%:<0X'foZ>. 

mmm %> l < \±w»m* ^umwss^kti k> 

4 - k 4 . 

[0020] f&&^ ffteffico o hitni> l < 
^4Sf i oaitf<tfc^< k 

£jj£?"4C:k£#mk-r4. ?7y?{25fcmt b<{£fcfc 
^3&- fc£iH*&J£ LT , HSRWSNSWBrfen* £ k tt 

zk*k\ 7 7 y7<omimimsbx$><$>*). 
? ? v?tez<vmRiz.Wi^xi>&mt& 

[0021] tm^Fli. 9 =y v91fi. W.i&cr>3mRfc, 

<7>*.m®M-&&x'Wz.tf. Mtiz. $m*c?>*mt7km 

fcHaRiHTS 4 S*&lflE:*l"CRJ&5 * 4 Z k X'h 

x. ■$&i,z7iim : kim.mt&mmx'h&. 

4^kT'$>4. m^?Kk<0RlEi:{i, -v^-AWc 

mimzMm^m^m.^x'mz.if. --yyjv-± 
wmfcm-d&mx'-mzm ^nx v k -s- 

i.tt\ mS^v^(iIEffi^®tc*3(t4«M?g^»SCv 

us? itjjivkmmk <r>Kmx-h 4 . 

[0022] SriEHFFUi. 1»£«»?»k8iiH-4ttEa 

^mizft&tz zkzmmktz. ^mjiimmKm 
iz^-th i><nx'foh<r>x\ k hwsmtmm- 

[0023] #««!SOflt*<0ira£flWW-4, 



tchZkZ'gm.kth. S^t±vvbi9>4— JHS^PC* 
4 . ft^f- 4 ZklzX 0 «frPISrc»I«3*l4« 
fUfrkktegSr 1 ?, **Wv^SK«Lfc«fcflpaEi-47c 
k'fci 4ffikfl!ltfOffl<Ot4Wc^-r47C3g=5: 
k'fc J: 0 , mM% t'tlott'l fc»LO*ffi{c{i , v§ 
ttfr&R**-*-* i k 4 . 
[0024] mKfi^ttaBR^ffl^^flljaSit. MIEffl 

L<{±*^S^*-T4^k^^iak-r4. fiaji-lf. S# 

tm^tfG&fr^&^&l^ k i> 2«ULk<7>7c 

0 , is^iim \<mkwm\v> 

mzffi ffi t ^-^r < k i 2 con L . ISm 2 

<7)ffl<0d *>^< k 1 1 ffl* { ^j»SSv^i^LT^4i(ffl 
?L^*^4tc7)T'J>4. Wm2<7)m<7)o-h'J?%<kt>l 
ttW$mX'lim& 1 ^ffi k (iM^r 4^m^» l> L < tiJJc 

T*4ik*««kf 4. MISS^^^'x^ 
*«$ix4C k ^#^k-T4 . 
[0025] mtm^<n^-fttf*-i£>frhti:Z>t%& 
it. ki> iJm±.<7)ttZttz>*}-7i-;yx'h*) ^ 

mx-xymmizimtmno 1 1> 1 m^mm 

l>L<itm?tLX%Z>ffifLZ1i-f&ZkZ¥rmk-t$>. 
Haie*EJ7Lti. W8ffi.km-t& ZkcnX'^h m^MzttE 

l. wmkm^hzk<r>x%tc^%ttn&x°i±®fiufi 

Xitmm-ft kX-tf>k0Xt&mfrt>ti:&i>cr)X'$>~? 

-#yki*m%&ifzn®a.i> L<i*tm®m.z*rt3Em 

k-T4„ MIEfil^ t 7 y ^ tfBfoZ tihZk* 

mik-th. 

[0026] mm?imimm*i.Viifflifrt>%:&® 
liwairc*'). zix^t^mnmiconktmico 

mzVr$,Lfz'J?%<k l> 11^2ffl5:tL. g^2ffi 
CD 5 < k 1 0(7)ffl*<^^v ^iH^ tT : 5r4*a 

k fc 1 ffi#*SkTttK* 1 offik «3Wr4*lB|:*«> L 

^rt«rc* &zk£®wikth. mmnz 9^ ,9-1? 

Btf&tihZk*lsmkt&. 
[0027] BiM^«2:W&g#2 5 U^-^-J^T 

OftcoiM±0)¥-%m<r>mTl£GtZ>Zk£imkt 
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4. *tMBiv^*>iJ>ft— *JMBW*»« 
L<{i2 0^-yp<-^-JiLh5 0 OW ?n*-:?-Ja 

**2 5y.X-*-J:'3t>:*;#lr*fc. *?&Bflc7)mS:i5(t 

[0028] KiHTLfW^lift^f^JSiag*) 2 
1JSIT15 0^1JSUi. »*U<li5-JhZ>lJ2lT5 0 
1 JJLb-C* 4 . IWLWf^&mf^F^SW 
2#cr> 1 i 0 fc^lt^DBa^^WSTL, ftft 

co l «t 0 fc/K5v*fc*G6jWWtte< ^t:Mzwm&& 

[oo29] Hufam^tiHfrKmor&^^^sa^w 

&iB»<0 0. 1 5% frfc 8 0%«H"C*>4 
"T4. 

[0030] mmm+iztt^&mfflftimsm.Tcr&k 

ffiStfOO.l 5% I3Lh8 0%mT, #*L<ttl 0%J2l 
±5 0%IXT(Olffl[MmZ £*4. 0.15% 4 9'h£ 

[0031] miEa^i«fS5iWfLWi5«>4»&Ji, 
flsRcOO.2 6 0ticff%C9©BT'$>4.ri:£: 

[0032] BaB?L<0iM>4»te«L %iL=Hm<r>Q> . 2 

n%<7)9ffiCt>&. 0.2 fM*«J:9'h3V**£Ki4» 
tBMfcOJMHi'hS < . 6 0tm%£ 9*#^*§i=H4*S 

[0033] mfisfflcod *>ftmi> L<izimKmizm5- 
t4Sfcm§aic*hr 4*§ v ^mewsa. i> t < «ssc«§ 

m<?)itX\ 1.0 5 ULLT&4.Ii:**S«i:-r4. 

[0034] maefflo a l< ttiWRieciH^- 

tiftmSM^' . -e cO* * $ <0/h$ v ^(T>%nM9> iL< 
{iJ5cm^»tc^tt4*^v^co^«^»t L<tiiSc«^ 
ScOJtT\ 1.0 5 fiLL. if* L<141 . 5*>4>3.5CD 
KHT-$>4. 1.0 5 4 MSvti&^fcHi^y?***. 

[0035] Itfiefflcoo *>3fc«t L< teJStttRJCKW^ 
*^Tfig^fflcO'>=5: < t *> 2 fflcoftm *> L < i4»«RJGfc: 
*i^-C^t4««»5fi*tL<t4i0aiisp* s . *<?)*#£ 
co/h$ v vfrco^S^k t < (iHX^^»-r4*# v^co 



t l < &mam<nttx\ 1 . 1 ja±T* 4 c: t £ 

lea* 

[0 0 36] MKfficOo^^#>2fflc7)ft€t>L<J4 

a«R*Bt tj v ^t* t himmmmi> t < 

*t> t < ttJR»*fc*t-*4*b&« 1 . 1 #4 1 < (4 
1.7*^4.5 co$5HT'2fe4. 1.1 J: 

[0037] a^***S^^^£ir*-4*£tt* 
KttW7^*5">A. 7>?y, -feU^A, T^-fc* 

a, -f-vhy^A, xty-Jiy 

U^A, Uf-^A, co-oijUiS:^ilr-r^-^^<b^ 
Six. ^<fcfc2J2Ui<z>ffij&»&*9, fiolfiefflco^ 
=5r< k fc 1 ffl^»^v^(43I^LT^§ix4«B?L$-* 
-r4^«!:^^1Sk-r4. 

[0038] tfHitf, 1ufB?§jSS^4ffl{i. fltfflco*** 

4ffl(c{4. iS. T;^'J. SHteFJ. 3B70Wt=J:O»»S 
tL4t<OS.t>\ R*5^Xi:SHIiLT5R»LT»lSS*t4 
tco^-^O. ^*XTb-7^X&c7)J:a^. SS» 

cOg^Sr^rtSPtSctl/^iBtc-i-Wt. ?fit«®^fe4 
^JR?t«i; ®?S k **RiS LT ^'x^co^b^tc^k t . 
CfuWlBS UTfi^- tC«ITL^®«-r4 i> v>i>*miiz^ 
tr. ±IE^^*WBMt»J±^^STSI»coi«l3l*lt:S£ 
fliL««R«t:«t oTS^F-rtfflfc: t«B7L^^^4 i fc 
^"C#. ztiiiXmHz-kts. 

[0039] mii*.m®.m-£Mtti£. jzm*ks&mm^ 
i±m^com&sLm<?>&ssLizj: o . Miefflod^^m 
t> l< fiRmsjSfcraw^&fflco^sK *: t, 1 3ia 

CO. WLcO. -g-ix'ocoii^co. RZSZ.tl£>cr>\,-r?tl.fr<r> 

t u&mf &m*mikm>*m<nfflmx'$> 4 . ttz. 
mcm^m&sSMt * mm- 4 it 

co3*>^< t i> 2m i Mmx'im%&itm®Ri> l< 
\mm&&tt-??m> h t < imnsu&izms-imm* 

[oo40] i&mmfc'&ifa) ZT-^mmt 

cOfflj^l# ^it i. ajK(c«6»i ^{4«J^ L 
Tf^^-4^t^"C-#4. 

[0041 ] H?fec0yK^©m^fi^ tt~?&%.m< l z& 
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xx, n%. vx*S"*a. ty^fv. 
/xty, #y^A, xt-y^A, y-?- 

^A, ^.y^U, f-^yoa^SKkt — ?£4 0a 

[0042] T/U# VWmizfe 

[0043] 0H&fiVM±jggf . ijfett. **=.X)VTXl 

s i k let o -c & vm-fh z. t h . ^-ft^^ 

rmwmmm'mfszmiEibtz ztizz*). ft: 
v \t a t= itrw y ffi^m 1 1 < 

[0044] mum^tmiwm^mm^ixzm^ 

[0045] *ftW<7)-ftmi&lZt$^X , HUfBmffiti. 

#-*y£±jfcftkLT3: , 5'. §£#-#V<i:ft, -y^ 
;K -f:*«X fflfg, t'J/fv, 9 Arts. 
:^*x, y'j^y, xx, y^A, xt-y^ 

A, ^y>A, IS, «gO^-3r< k*>— ^JUttl^tiS? 
<ttl ffl**K. t/w# y , RftSRI. ji7cffJo^< k 
&k<0T'£>S£k#X#l>. WSEft«i. Witty*-* 
[0046] iWBfiffie^i. a*&aa*naui3Sifc* 

[0047] mrtefflo a *>4-&< k 1 i 
k-rs. 

[0048] *%BJc7)-»:«^ct3V^-C % B<iiBIEIij&^ 

wft, -v*iv, 4**7, mm, ^yx-fv, 9vr 

Xf>, AXS^A. i/Vay, xx. is. y 

f"?A. th'JW, #y<>A, S^i^H — ;><?) 



[0049] fliejEffiJ8v*Utftffi|£PHU SM^JftHl, 

< k i-oo«ttJT'^ y y ti&km-h d k £#8ltk-r 
[0050] MiBfflO a *>'J?% < k 1 ffl*««Bl"CliK 

!f#®k-r&. 

[oo5i] **BH^-»«iftfc:*jv^T, mffamaa- 
~?y#y, mm, m<r>'j?%:<ti> — pSr^rr-s 

^=5r<ki>2JjJLhOffl*^^rO. M 
ffi^-^:< k *» 1 ffi^R, r;^ y , iKUtH, StWJO 
^< k t-ofcj; 0»««v^iaS»L-C»j«$*L*«l 
?LS:#fl»C:kSr#®k-rs. »IEA«4. 0Uti'yf- 

[0052] HUia*»i^«i. 3t«^!t?3. «V^4*ft 
«J4a«£j&!ltro£jKfc: i 0 . MIBfflO a *>5E«i> L < 
»±SWRJBl=RI^3& f Brt&5rffl<^^< k i 1 ffico. WL 

•y rm&th z. k &#^k-t^» . 

[0053] mff afflo a *>4«Sr < k 2 ffl^'^TiiM 
[0054] *%>Wcr>-<XmmizioUX , IfftajEffifi 

xhayf">A, fxvx, ^y/xfy, mmwj'-* 

/PS-^A, XX, vx^-y^A, ^y>A, X 
Hj'z-A. yN'X^Aoa-'=>ii'-^<ki> — ?<?)#^v^ 

«iwkai**tK^a:< k p<oa52ffik 3&«*^rs 

fcO. I^2ffl(7)a*>^ : 5r<k fc— pcTjta^, t;i^ 

^y. mitm, mjmizxymMLx&f&zii&fflfiz 
[0055] ^wvy-ftmrniz aux . mffaiEaa 

IS. ~?ytfy. A'fy>>A, ft, ^>y^r;U, r?y\*;UK 
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xFnyf)A, h'x?x, mm, syrxy-y, T)V 

XX, -?7'7(^*7A,, 1]V*7K, 

f 'jyfy, 9y?iv, xhnym, is, 
ta-s^a, xx, mm, v^^a, ^d^a, 

co^-S: < fc fc 2 W±coffl £> £• 0 , fio MIBffiO o 
[0056] IJKjEHfrfli, ^m^^. tfWi£ifc 

[0057] fiffBfflco a *>4,-3r< £ 1 2 fflfiWK&tfk 

Khftmmm t, l < tt»«£«**r*3« 1 1 < hot 
[0058] *smhi±. jEmtasifittxm&-frLx& 

[ o o 5 9 1 $ t>tz. WE&i&w&nmznmijiiizm 

[0060] *««UjfcJU jESk©ft6«BIKK*^LT^ 

&-&mmizim^&min&0mg%mtz&^x , m 

ffi l -c $ its xm , ' m 1 offlosrancm 2 
is. m®&LKfk^izyzmR&mMtmmfcmmv± 



[0061 ] mHtS?&m±. *J]-t,)VTv4 

m. w®%.m, mm^rn, hxtyhx 
co^# $ wmimi&rm. k> x$> % . 

[0062] 4fe« s H 1 «*ffltf>j£#fc s m 1 <nmM 

iz<j?%< t «, 1 «ELt0>as*fc l < (ia«s:js;tcM-¥-T' 

3<o^m, Tfrxv, Mim, mjm^-ttifrxm 
tKLxw&TzmtzmLtm&Lx * mmtti-m 

xoizBUfctfxbmMLxmcommmmizmmit 
xmfitmfcth z b ifix-% & . 

[ 0 0 6 3 ] m 1 <^JS#*)*»tf><f Kfll2 C0ffl^3 
coffico^€r3PxTm2<7)ffl^ 3<7)ttZBm-th Z b 
ifiX'^h. 

[0064] mmthm*. m, t>va v , wnm, m 
Tm^-m^xmrnmizmm-t^^. &mmtism 
&^\±m*<ry&3<rM (*fa«B) *f»L. Rffi^am* 

[0065] *%BH«jE«, Mfii. &Xf*tlt><D&&fr 

tzftm-swrntzi K>m&zti& -immizmmx* 
<#&i,zmixiEmbn.fflffiizwu-?zmt2>i> 
<nxhh. i&mte.. ^z--vdr)v-±m^mimm& 
*?v ^j>m&%b°comimz.<xmmzM&-?&zbtf 

[0066] ^BHfcfcVvcflLffl-*-*-^**. Irvbi9>« 

mm&&nm b tm^zvmz ti. wm&&t&- 
ttmnxh hzb ifix * ^. . *mwm&£n.mi 

[0067] yKS^^MHtC^^^fflV^^k 

■thm^jm^Kb^TLhixh) izxi. M5&mm 
#tt^ffii±L, %m<sm\L*mz>zbi?xzh. 

[0068] jEffifcaffifctfSStciKSSii. 
[0069] ^-d^y^V^(i^«14^^mS<7)li^•C' 
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i7A#}? A$*U y # 1/-^ a yRJC^'fi^il 
[0070] #«tt^^iEffico^-T'(4, j£m<7)&m 

mmzmtoZM %> z. t wtz . mmKm^mizmn 
[0071] &mmim. finmjEmna&x'it. m& 

P(g_-£ t Cl O^RSfc U -?"7A£;Ui£ d k #"C# 

[0072] «?fiRJEKM^-^--l)!t%®m^?^S.t/«I 
?LcO^^«««. flfFm RUtf, ItfcMitf. H— f-yy 

[0073] mttx . *^{ij^T^m?fi«®^«ffl-e 

J: 0 tetg<7)fi± £ 0 i. ^ b fr'T^ & £> <r>X°htl\Z . flil<0 

[0074]--/ ^}V-y\mm&cr>fm<rrft$mfc8iliZ 
m^-thWtt LXTil<7)f8.ftfrh%2>*m®M'&'£i: 

-rc^ !» is 2 toffi t mMsgfr vmft Lxm&zmm-h 

[00 7 5] -V/*v"7A. =yV9V, ^V+JJ*, * 

[0076] • ±l5a^^-»i:fcr;k5 ->7A, rm'^ 
b, ?oA, M'-^-y'^A, ~?ytf>, M, ^'U^A, 

•jyf y, ^y/x^y, a-sKy, 18. #u»7 
[ o o 7 7 ] wijf , THcr>^£t l zmmx'Z s. 

[0078] (La-Ce-Nd-Pr)-(Ni-M 
n-Al-Co), (La-Ce-Nd-Pr ) - (N 
i-Mn-Al -Co-B) , (La-Ce-Nd-P 
r ) - (N i -Mn-A 1 -Co-W) , (La-Ce 
-Nd-Pr) - (Ni-Mn-Al-Co-Mo)l 
B^ttflWU. fffB (>/() =1/4.5- 
5.5<0ffiHT-fc6. ^c7)o*>^*tL<(iife«^Et 
i4t S^ZOfflttL a 0 . 5 ~ 2 . 5 C o , Lao.5~2.5N 
i, Lao.5_2.5Mn, Ceo.6~2.5Co, La 
11.5~2.5Al, Ce 0 . 5 ^ 2 . 5 N \X*hh. ttz. ±IE^ 
Fe, Ti. Nb, Ca, ^rii'Sr^jD 



L. Ti o.5~2. 5N i , Nbo.5~2.5N i , Ca 
o. 5 ~2.5Ni, Tio.5_3.5Fe. Ti 0 .5_2. 5 V53:i: 

[0 07 9]**:. (Zr)-(Ni-V-Mn)Ti) 

(N i -V-Mn) fflOtCfiS ^{CC o , F 
e, Cr, Sn, B, Mo, W, C^-3*>^<ht- 

x-mw-Lx. Huta ( )/( ) =1/1.5-2. 5cr>^m 

X'$>&. I&^J±. ( Z r ) HWiS *o£T i , H f , 

l^b-tf:_-*LTi.J:^. mm^h^i. CoRX/M 
o, CoMB, CrStXMo, C oRZ/W. =3rifT& 

[0080] <l«0d *>3fc«t L < (iSt«RJi5tM-¥--r^ 
ISZliOWiZ ro.5~2.5Co, Tio.5~2.5V, Zr 
fl.5_2.5Ni, Zr 0 .5_ 2 . 5 Mn, Zr tt . 5 ~2.5 V . T 

io.5~2.5Ni, Nbo.5_2.5N i%b'X-$>&. tfz. 
imcryimWUzC a , La, Ce=5:i:£-g5flaL. La 

0.2~2.5 N i, Ceo.2_2.5Ni, Cao.2~2.5NiL 

ao.2~2.5Pe. Ce 0 . 2 ~2. 5C0, C a 0 . 2~ 2. 5 

t'coM&^iiitZ'ktsm-cDWZffiiiiZ-tX i>&\\ 
[0 081] 4fctt, (Mg) - (N i -A 1 -M 
n) , (Mg) - (N i -V-Mn) Z.<T> (N i -V- 
Mn) , (N i -A 1 -Mn) ffl!ltC(i:$^tCCo, F 
e, Cr, Sn, B. Mo, W, C<7)o ^-^r< i: t>— 

T-mmLT. milB ( )/( ) =2/0. 5-1. 5C0HEH 
X'hh* m^^i. (Mg) fflOWiS^lC. Zr, Ti. 
Hf , Y, NbcOd^-SKfck — L i>L<l±Ztlb 
c7Dffl^^5r* LT t «t V \ 
[0082] *>5Emt» L< ti:ScmR«^B8^--r^ 
^~<5Dffi(iMg 0 .5_2. 5 Co,Mg 0 .5_2. 6 N i , Mg 
fl.5_2.5Mn, T ifl.5_2.5C0, Tio.5_2.5Pe, 

Tio.5~2.5V, Tifl.5_2.5Ni, Tifl.5_2.5M 

n, Zro.5_2.5Ni, Hf o.5_ 2 . 5 N iX'hh. £ 
tz. ±!2<07£SSl:WCCa, La. C e ^rh'Sr^IDL. 
La 0 .2~2. 5 N i . C e 0 . 2~2. 5 N i .Cao.2~2.5N 
i Lafl.2~2.5P e 'Cefl. 2 ~2.5Co, Ca 0 .2~2.5 
v t'&mx-'&h-e ^ ^tf^ ~ ^ffl 2: Wtli S *tX t ^ 

[ 0 0 8 3 ] *Jtli. (T i ) - (N i -A 1 -M 
n) , (T i ) - (N i -V-Mn) ZL<T> (N i -V- 
Mn), (Ni-Al-MnJiCli^^tCo, F 

e, Cr, Sn. B, Mo, W, C<5D5 *>^3r< t <>— 
tL<(i«Iix^»<0ffl^i5-ti:^*L. to, limt 

T-m»:LT. huEO /() =l/0.5-2.5<0®H 
T*4. (TDHKIiSijfclZr, Mg. H 

f , y, nhcr>oio^£<th — 0. i> L<ii<itit><7) 

[0 084] c\<no-b%m,i>L<\iwm&mzm5--th 
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Sg~6OffitiMgo.5~2.5Co, Mgo.5~2.5Ni, Mg 
o.5~2. 5 Mn, Tio.5~2.5Co, Tio.5_2.5Fe. 
Tio.5~2.5V, Tio.5~2.5Ni. Tio.5~2.5M 
n, Zr 0 .5_ 2 . 5 Ni, H f 0 . 5 ~ 2. 5 N i Zct'X'fo h . 

±ie07C#il^KcCa,La,Ce^i:S:^!jDL. 
La 0 . 2~ 2 . 5 N i ,C e 0 . 2~ 2.5N i ,C a 0 . 2~ 2. 5N i 
L a o. 2-2. 5 Fe > c e 0 . 2 ~ 2.5C o , C a 0 . 2 ~ 2. 5 v & 
¥ <r> m. fr&bit £ * trftt "60 ffl £ tfr ffi $ *T t> & V •> . 
[0085] **«a6^AW»WSt».*ffli: LTteu ~J 

T, B, C, Cr, W, Mo, Sn, Mg, K, Li. 
^J2Na<0Vv";fta>£;rr~ffi, A 1 RVMnlZtUt 
X. B, ^V>{±MoW>-m^$r^r-r-l.ffi, Ni- 
Ti, Zr-Ni, Zr-Mn. B-Al-Co, B- 
N i - M n & " tfWf hh%> . 
[0086] U f-flr Am^jE^jEKftRJEt-^-^-r 

[0087] - IS, /<1-WJi, fk. -vdr 

)V, arOiVK m, ?nA, iidm, 7VP5-^A, -7 

^y/xfv, t'j/fv, f-^v. 

[0088] - f-9v, =E'j/fx, fyffr, x 
boyf>A, is, §8, tio*. r;ws-^ 

[0089] • ±iaz.--<o»**^rt-*'ft:^ftBav>««[ 

[0090] • ^mttS^H 1 >KUT-U ^. 

mm&mtt=?t. ®, way. m.m. m, is, 

/xfy, t/i^S-^a, -??**i^A<~d 

*>^-&< i: i> — Jfc^k^ftS-fflV^&i ttfX'Z 
[0091] • tfy. ^v>(±. msZX-tfyt . 
&, isyav, ®M, m. IS. --y^vK av^-i^a, 
<5?fR, t'j/fv, fyrxj-y. tvus— ^ 

A, -7^i/'>A<7)9*>^- : S:<i:t— -otmt-&m*m 

[0092] huie 'j A^-ioiE^c-^stmsa;^^ 



[0093] LiCoO,, LiMnO,, LiNi 
O,, LiFeO,, LiNio.5Coo.5O,, LiCo 0 .5 
Mn 0 . 5 O,, LiNio.5Mno.5O,, LiNi 0 . 5 Fe 
0 . 5 O,, LiFeo.5Coo.5O,, LiFe 0 .5 Mn o.5 
O,, LiMn 2 0 2 ,, TiS,, MoS,, LiV 
3 0 2 ,. ^IJCuV 2 0 3l tfeS. 

[0094] itz. Li A I9.5C00.5O,, 

LiAlo.5Mno.5O,, LiMgo.5Mno.5O,, Li 
A lo.5Feo.5O,, LiFeo.5Mgo.5O.. LiNi 

0. 5 a 1 o. 5 o, v$> ~ . - (Mtsmz^x amm^m 

fcft<DHr§ttfO . 8~ 1 . 3 IzfttiiiJ: < , 0 . 5 -Tot; 
[0095] y A~3ficoftfis<o^iScm~:iE^s^--t 

[009 6] • ^-d-Cy -y^, ~r-^ 

y, PANM-*'y, ^~ y^-^-^y, ^~ _ r 

ffi. i», - y^/W, /-W-i^A, «, {Jo«, -'J^f 

y, j'y/xfy, r;k5— >>a, -ti'^^-^A^d^ 

< k € —3 k c-'fb-^lSrfflV 1 - £ k T# 4 . 
[0097] - ( Witf . --K'J T-V y. 

~-k^c, v'J-V, M. iS. --y^U, /^v^ 

A. m, IZdm, *V77y, y^r>, T;U5- 
»>A, v^^i^^A, ^-,fy^3W<tt-o!: 

[0098] ~?yrfy, =~~; A r)V, m, JuVis^J*, 

^)^y, m, is. iwo^^fct-ot^ 

[00 99] ft#:^<i:. tflRtfSi-Ni , Ge-S 
i, Mg-Si, Si-Ni-Ge, Si-Ni-M 

g, Si-Ni-Mn, S i -N i -C u&i:£~M~ 

ZttfX'ZZ. 

[0100] £&fr^%&ymm%.mz-m$-T?&mm$: 

?§»^4fftBffi (fflWffi) ^»^ft«KB^--f 
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[oioi) ifctt, ^-^/wtcm y^w^x?- 
5 -r yf ' * >^&t i 0 ate*-* itCioti 
ffiR-f S i fc § & . ^-fb^^-Ji^ *-*/P7d 

«wf«-a-rg«w>*«(*v»i4Ji**»jjW-&tt : F) ft 

S 3 3: if fc:£4 J: d fcT £ £ i: U 
[0102] #-sKy*»i«ttflS$HFa»4>$r4aa«R 
JEt=«r^r&1Mr£fl5|W-*IKtt. lRHt=«f«W-«ffl^) 

[0103] ^-sjf >^WBta^fc*JiW 

ffl ft dMBrt"* - fc 5 . «9SSiBKt4300X:~3500 

3 o ox;HKs*cgaL mst tr^ffl-r 

100 0*C~~3 5 00'CgJ£&;:LT;$-#>" 
[0 1 04] «*.Hf. KT»»LT«l?L£#JSLfc«. 

^® (vvb»?>sisiMn friers? 

ft-aett^) LT%-(c$r* «fc o fc® 

#y 3: £:'(;:*} L*ffi UfSKOffl) J: OWHl/W-vvffai 
ffl**J«fcHW*»0*>ffi*«#» LT v \* z b tm 
£L\\ 

[0105] z<^i. oiz. mm-thm^ymMizm^ 

ffl («iffi) tSFiiwiffl^^awtciH-^r**"^ 
[0106] *mwKmt. mmmzm^xmrn? 

[0107] *&mzmizm-tz>w&i±. mm^ym 

me>t><r)t,z*iLxmm-f-ZZ\ttf#£L^. vs+ax 



WWcWtTIi, 3EIWtll0atfcilK*»!B«)WL 
[0108] *HBHt=«ft=j»t& ? 5 y ?^j£:*rj£{2. 

[0109] *Sc7) i 5 fc**LT«FFL 5 -y 

[oiioii -.mm, 7>y&, mt, nm 
T)v*j y : *iwb& y »>a , h u •> a 
BHbw : <mmm®i- h y -7 a , #a&sfgg^ y «7 

StcS<I : y y , *gg-fl:* >7K^ h y -7 a , 
S*. fifJ^tf. F 2 , Ci 2> Br, %t'<7)J\uyytfx 

[oin] *$tmi. nmiz^xi>zv>£&iimx* 

[0112] *$fflHMU IESi:m«3& t «W«*^tr'Sr 

IBfflO^ < t, 1 W«L£3T L . fiOi? 5 -y 9 ft* 
■*-*«fc&»«>4 0 , -<Xm?fitf0ai*^5 8 0 W/ 1 iJLh 
T 1 5mXt<DWM^mX'$>t Z k imit^Z-dZ 

n&tmmmm, ±mmm, mmm, i-hv+r^-m. 
mmm<o? *>^< t h-^t zm&v. ^-<x«?fift 
mthj]Tcr>wmmz&m-t& z t ^miti-^mmm/ 
%<nt&<?>mmmt*ffitizmmi'*Tj±x']b&zk 

[0113] ^mmm^nM^^'ruim 

mwmmmirzm^^ z t &xz h . 

[0114] *~»:m?fiftai^* J 5 80W/1 tLhT' 1 

[oii5] *mitz x v-imm^imfcwzmRv 
tf£m$itt.zmz> z b tfx% h . 

[0116] »«8raWi^£*##*$r6a\ 3HS 

4ffl**B8Rffsrr4. ztiizmi. mm*?mmzj:<o£. 



i 
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[01 17] #?5-y?li@^T#<^fg4li!I£3rLT 
JDW#f**S*»offla»&*»K -ffl-ffltiitf&tfS: 

JS^tcB^- L&v ^ffrajffltftr >mW> =5: 9 , ^7 -y^<7) 

[0 118] ^iS^rtRSrar^y^tfAritHL RJC 
ESJ 2fg*>£> 1 Ote^flnS-tf&Jt*^ SlH^fcttS 

* . 580W/1 coai^T 1 5^Lh<D^*Hm3: 
[0119] £BfllRJ5fc:*5--*-&lMt 

mz&\^x&fct&. n : f-m±cowuzBj&.ztL&MJi& 

[0120] ^a^c^WWfFLSKttfce^ tt*-f»-fc. 

mizm^-ttwgtnimmmtfM*: L%.f&®cDwm&fc 
*<vfcfrMWzmmtMMticmRifctfPimizm?T 
•th. *m*n<miLzwiWK&Tiij£ttm&izm5-x'Z 
x^x^iim&fti&mmtck'xmzmmmwz 

[0121] *fflKiz&mMffi#m$2tL&eox\ m& 
£K>&ft2ti$>mmtf^<. jftttmR&zpimizfroz 
ttfx-zz. 

m, m7tM%t'mfrx%.fciico^im$:m\>^x®MZ 

hS=3r 0 . 1 &&B9&ltHfcKlig0> «fc o Sr^iSttJgl 



LX^&bHrz-hixh. 

[0123] mm^ixhmz^thim. j&wmm 

£ ft&ffl b m^ffl i; ^l^^-f STcfgoS^cJ: o 
fztb . WL^fflT'OStt *^ < , *$: & $i?L fc v ^ £ fc 

^-■r**) . *%%m muz. mmmLx^&m) 
£im.Lx^&. m-?x. mz^msmLk^ofsi-x 
=5r<. mTWZtmizk-yxmMmtimiizvmzti^ 
^zxKmmm^mk^m^ixxKmm.t-mm-h 

coxfoh. zcoioiz, ^mcoMHi^HMVMizii 
If&ftL^f&T-nmiZXZ hfflfrk%cr>Wifc<&crMX']b 

*t>Mzm%&. 

[0124] wmomUij&frTfr* y , mm, m 
Ttm&t'otsmzm^x. mmti&tt (»2ffl. 

muz. w8fobm-?z>zk<7>x%hm<?>Mzffiii 
wtthx&m:Kim*j&&*&. 

i>m (^2ffl, waiffl) <ojR*tt*<o*4rt*fc:»sK 
tzw&t^h<r)x\ ftffiizx <oz<7)?mz®%>(.zmmT 

dcogpWi**. mMZ-£&fzMzm*-X^&tz 

z<otz#>. x'%hmmft&*')'-%<-?htz#>i l z 
wmz x h mm&fte) aQE-jbwaa-c* ^> . 

fi**»->fc, M$nsffl (*2«. wajffl) *^ 

mm-th. fe-oxmrnztihtt <s52ffi. waiffl) cos; 
^'mp^+t; ?§tt5 l , mmm^miz x xzn?p& 
zm&x^h. 

[0125] mmzti&w tfrnrnts. izmmx z h 

-fc&MKfchzw*-? h wmki-mmzib ^ 
tzffifuz. mmmzx*). mm^tfftm* b<™m. 
z*ktxi>. -e ^ vmrnn t zztizxvmrz* 
rnitf&tfizti. ■mmM.m*&mzymx%z>. 

[0126] ttfie^ai Ltubftit. mmmzmcommz 

XWHi&tffrhZ t X*%.Wco%}$kZm& a t #T'# 
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mz-r&WBtfaim («*».. a-wfr^fc-frtr) l. mm 
m<,~m-?&%i£Mtf&&LZtix t , m&mizm Lfcmie 

[0 1271 

iwmmM<mm ^m^-dmrn^mmttzmm 

[0128] (Uttft 1 ) ft«fcyMBR)«^fc LXT 
I0.2Z r 0 . 8 N i i. iMn 0 . 6 V 0 . 2 B 0 . 03 -£^£ffl^ 

fc. -s-^ti 110 o*ot>>£> 1 5 0 oxaoisraffl* <r 

ix£ 0.01 XVnin*^ 0 . 5 °C/min<7)3SJgf ?§S1 L , 
3 0 0 9 0 0'C^ffl-C2 h{ifc'6ISi&LT#fc. 
^AWfly&tfcffi** 50S^d yrttfc&zim Lfc. Z<7) 

U (SEM-WDX) im^XWBrLfckZ.*> 3 f-*d&5 
5^ayoVi:Bi:Ti<7)«$fffi7&^^;LJt„ 01 fc-e 

3 0wt%KOH*«BK 
T7 OX: 2 h ?§)g3l!M L4^fc*«fc Lfc»l?tf£-&»* 
SrSEM-WDX$rffl^T^Wt02^-r < . 
5 ? n y <7)ii#f ffi (fo v fc B tf&££MK L . fiofflTL 

5%x'h->tz. mKOH*mmx'(vmffi%mwuz, « 

ClfctC«fc-5Tt>, IWMBSb&^&ftfc. itlKtHn 
v-rntf;^^;Hr;l^a— x£$g*3ijfc LTflDxTH 

nmzm^tz. ztL^mmttzmM^mcvmrnm-v 

^-T. jEffiSt^MffiSrJf § 0 . 1 7nnn ^y7ofl/y 

tS7K&mz'J?M(V?kmt 'J ^-^A$r®)n Lfc Jfjv > 
fc. m^fitil 4 0 0mAhtUttUc, SfflTT' 
0. 3CmA fc 3CmAT'§*tC*ft 1 5 0%5t«, 1 
mf%<r>ft±mm$:W:^tz'&. 0.2 Cm A fc3CmAT' 
$lih«ff <7) 1 • 0 V tX'WcMLtz. ti(i0.3CmA 
0 . 2 C m A&m<7XSfemi* fc . ZCDmAi 1 0 
0tLttl«3CmA3tl^0.2CmA tttM?>®& 
Jtfc0.3CmA 5t«f*3CmASt«^»JtS:a9SL 
fc. 0-3 Cm A imSkO. 2 Cm A ftttOSfttt 1 4 
50mAhtS<. t-f^f«5 2 0l5li:ftvv 3 
CmAScmX'<i:9 5%, 3CmA3tmt"{i9 2%<7)^1; 
#*#£>*U 580W/1 cr>m^}X' 1 5^tLfc^Si«*<nj 
UTCfcofc. 

[0129] ( JtttW 1 ) mStc**S®-&^fc LTT 
io.!Zr M Ni,.iMn,. 6 V 0 . 2 -£&£fflV>fc. 



(3110 0°C#>£> 15 0 O'DaiSTCSHU T)V3>fi 
xmffi9i,*X'3frt> 1 0 h , 1 0 5 0XrC*P— ffcMJJIL 
fc . ^Mi^mi&tf y WFfc®* L fc . 
ZCD^^mm^ SEM-WDX iffl^TMLfckl 
i fc N i coS^ffitiJgjfcSixfctfffiWffltf* £>ix& 
*>ofc. H4fc<e^>»««!B**i-. #»Jlfc|5]Lf& 
frT*»3rK*fcA J EI 5 J: i &«LgffOEtJJ!li 

%fr->tz. £*i£2SiftmfcH«fcLT««£ft«L, 
•/ :7VP-£J«*«$ima!j2rfm L^ 
*£S!l5£Lfc. 0.3CmAMfO. 2CmASdlc0^ 
mil 4 1 OmAhhSV^ -*M?;l^ift{i:3 8 0[I] 
k98}<\ 3CmA%mX'i&4 5%, 3CmA^Cti5 
6%fc5g*#®*>ofc. 

[0130] ( JttKH 2 ) ft«fc**IBK££fc LTT 
i 0 .2Zro. 8 N ii.iMn 0 . 6 Vo.2 ^*fflV\ RMffl\ 
1 tmmz LX¥#ffl&5 0 5 ? vyO&MbTZim 
Lfc. iix^fc Ko^f>-7°obV^f-;U-fe^o— 

«^jfc Lxtoz.xffib-vrjvmmzytw.Lu-7-7 

0 0 5 ?oy<7)?L£ 1 0 Oil/cm* tf>fiJ£-T'MBfc:£>ft 
%Sfc Lfc . ISHftl 1 fc L T %-EM<7~)3g&M— ••/ 

y>v-<km*mfcmimzmiiL&mzm%.Lfz. o. 

3CmA5iSmf*0. 2CmA ftt«illi 1 2 5 OmAh 
fc<£<. 1M ^;WW^tt3 2 5 0fcffiV^ 3CmA$n; 
•Ctt 7 2 % , 3 C m AyzmX'li 7 0 % fc »*j&« J ^»flfc&» 
ofc. 

[0131] (lt«W3 > flS^*3B»K^Afc LTT 
i 0 . 2 Zr 0 . 8 N i i.iMn 0 . 6 V 0 . 2 ^SrfflW it«^>J 

1 fc PlSHc tT¥^SS 5 0 5^ uCD^Mktttm L 
fc . i mzt&mmX'h h fc H isT u bVU^ 

a— Xfc5*- - y^WftBi^S-Jn^. 

M Lfc . SISfeCT 1 fc H*Mc LTmHS^HM- •/ 

-^mTHmimmi&amLmm^m^Lrz. 0.3c 

mA5tmfi0.2CmA«!fl;^M«il 3 50mAhfc 
^®<, ^^^^P«i3 8 3iHfcMV\ 3 CmASt 
7 2%. 3 C m AftWX'lt 6 8 % fc SM^'^HK 
A^fc. 

[0132] mmm 2 > a^t*«©^^fc ltt 

i o , 2 Zr 0 , 8 Ni,. 1 Mn () . 6 V 0 , 2 B o . 0 3 

fc. ^-Aii 1 1 0 o°c*^ 150 oxi^xmmL. T 
^zfy^fxnm^x3^^ 1 0 h , 8 0 ort%- ft 
jyyitfc. ^AttT^agj^s 0 5 ^uymt^znn 

Lfc. d<7)-^^ffl^SEM-WDXSrfflV>T^WL 
fc fc Z h 4 S^co«*f ffi*^ htltz . 0 6 
SS-T^-f. Z r^fai^. TiNi, Ti 2 Ni , BfcV 
fcT i <7)mm&<F>4WmX'$>r,tz. TiNi. T i 2 N 

i <D£mx'<r>wmMms*ix? n 1 5 0 m a h / g . 

2OOmAh/gtl>0. ffflOTi (l . ! Zr 0 . 8 N i 
,.,Mn M V u <7y&MMW.i3 3 OmAh/gT^o 
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tz. X^Xmm&mt. (Sffl) / (T i N i ) #2. 
2TftO. (ftffl)/(Ti,Ni)itl.6 5t*4. 

P5I^(i. Ti N i#l 0%, T i 2 N i ifil 8%, # 
ffitf)T i o. 2 Z »■ o. a N i ! . ! M n 0 . 6 V 0 . 2 #2 2 %t!* 

io-CP3S^OJt«. (*»>/< i N i ) if 7.. 
2 ~C3b 0 ■. (««)/(TijNi) *«1.2 2m. £ 
3 0 w t %K O H7k?f Mb 1 w t %N a B H 4 
*»« , 5 w t %C H 3 C O O H * 
-C7 0*C2 hJffl»«SlL-HJ-tC*asLfc. 1 5 ? 

oyiOBtvtTi (TMIflrffl v k B 

tc. ^Mk^wsEMwrnzLtztzz, muz^-rx 

**fcift1Kft£fEK L^*£ SEg Ufc . 0 . 3 C m A ft 
Hf£0.2CmA 4 7 0 mAhJ:l< , 

*M 7)Vm&\&5 5 0@k*V\ 3CmAftlt'li9 5 
%, 3CmA3 ! E«Tii9 0%^l:^#^>il. 5 8 0W 

[0133] (yam4 ) nmiz*m®mit&t ut 

it.|Zr 0i ,Nii ll Mno.(V ( ,,j ^SrfflV\ -£#t± 
110 0'C#>£> 1 5 0 0*C<7)<mXi$ML, 1 0 0°C/se 
c (D&mWgX'ftm L tz . -I C0^<7)*® £ SEM-W 
D X ^T#W Lfc k £ *> 4 S^OffiWffi^i <o ix 
tz. Z r^fttJ^. T i k N i Offlflrffl, Vk T i cofiiflr 
ffl,V#rttffl^4«ST';fco*:„ ^-a5X^[Il^, Alt 
TEM-EPMAiOT i k N i (DW&X ffi , Sl/VkT 

50$?o y^S^PtcW* t . .1 ft£HM<?<J l k R« 

ML®M.&mfcLfz. 0.3CmA3fc«f£0.2CmA& 
m<7)^*ti 1150mAhi:®<. t'f 9 7l<3Wtti 3 8 
3Hlk$g^. 3CmAttT'IJ7 2%, 3CmA?Elt 
{4 6 8 % ^ft^'^iS*^ . 
[0134] (Hi6093 ) SlStctf-tf^WSi: LTH 

JilTfcWI* Liz t cOSrfflV \ 0.0 1 S7D y^fflm- 
£0.2 SlKSSbll LX 3 0 0 0 *CT 5 h L3:tf£> 

L£ . z<nmm lx *m\v>± zznnzn 

tz. ZtlZm^®i&.T7 QXl2hmM%!mL+<ftlZ7i<. 
&LJtf£SEM-WDX£rfflvvc#tfrU T^O.O 

i-o . o 5 $ ^uycnmLutm^mu^muLtz. 
mKOHKmmx'nmmvmwHz^ i&mxx^y-ym 
^xi^Lxmtam^.m, m&z-t&ztizi^x 



axmrni-izmftL. v-y-y-uxizxvmjzcomz 

<7)l)-Xvnm:Wz. JEMzit. LiCo0 2 z±& 
ttt-t&W&Zm^iz. ZtikOWmizJzV&EMvy® 

6 0 0mAh-C^thL^. 0.3CmA Mt0.2C 
mA tm<7)®miZ6 5 0m Ah tm<. *M?>U?Hil 
(4520Bk^V^ 3CmASc«T'«i9 2%. 3CmA 
%m.X'\iS9%^m.if / i%hfl. 5 8 0W/l<7)aj7jT' 

1 5 w}±<rm&mmx'fo -> tz . 
[0135] ( jttsM 5 ) nmz*-#>wmt Lxm 
§a®3izm^tz. mmmmz^mmvo. 1 s?o>- 

JaTfc»fcLfcfctf>&JflV*3 0 0 0'Ct'5 hVfeLZtf 

m^xfttfL. mmm 2tm i&ftxmimwzft-ytz 
mtxmm^^zmmL. ^-y~y°uxi,zx<om^.<Dm 

$<7)#-#>mm$:%tz. iE»C<i. LiCo0 2 £± 
(46 0 0mAhT-mttL7t. 0 . 3 Cm A 3fc«f&0. 2 

cmA mnnmmi 5 5 0 m a h k^r&< , 9 

)\M^\±A 2 0tIIk^>^SV^. 3CmAJWTti7 2 
%, 3CmA^«T(46 9%kfi^„ 

[0136] (nsfi«ai4) nmiztt-tfymmt Lxm 
m&ttzm^tz. Mi'D v »*t4T^is^o. i 

iXTlzffift Ltzi><7)£m^, 0.01 ^ny^)» 
£ 0 . 2ai%35flD LT 3 0 0 0°Cf5 h?I^-L^*^ 

i^aa Lfc . %<vmm lx *%tty<r>±% $ co^n 

tz. $t>lZ0.0 1 $7a>cr>m%}MZ 0.2 m&%toz. 
X25 Orpm 5 . Z\tlZ 2 w t 

u y*^k 5 w t %ry^-T7mmcoM^mm. 
x-6 o'C2 hmmwrnL+mzfrmLiz®. sem-w 

DX£fflWC#WU f^g0.01-0.05S^ny 

tc(i. LiCoO z ^ijR^kf 6«ffi*ffl«r^. 

aSrSS^LJt. mM^ifi6 0 0mAhT'iSif-L7t„ 
0 . 3 C m A5EHf^0- 2C m A J&m^Ati 6 8 0 m A h 
k«<. ^;P*^ti5 7 0@k^Vv 3CmASt 
X'iZ9 4%. 3CmA 5EmT'J4 9 1 %<7*g* ^>iX . 
580W/I c^ai^-C 1 S^JiLhOjJcm^aitgT'fe o 
tz . L , ^ -^yeL^SEMS^S- Lfc k C 

h , ^^rttc^Scfl^ai*^^ 7 -y 7ifiWM%iX. X 
^IMISfoai^^J; 0, Li A g<r)t'-7i)i®m2ti 
tz. zn&WAgnMi&miil 8%T'$>0. #-tf>-<0 
ffiJ?S^{J: 2 5 %-C'S> o . A g #3AT'^)i!c«$a(4 1 5 
OmAh/gt* 1 ). «ffl^-*'>^S(«^*«i3 7 
OmAh/gtJ)^. «fcoT!fc®gUtfi. («ffl)/ 
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( A g ) ifi 2 . 4 7 X'h h . £ . XtftlUSf W«IS&&> *>» 
fcih^JfeW^tfrHW^i^^Jtti, <©ffi)/(A 
g) *tl.3 9t*S. 

[0137] ( HM^J 5 ) ZEffifc: D f7 A- n AA- hg? 

U 0 . 1 5 ?o VC7)A 1 0 . 2a*%^jDtt 3 
0 0'CT'5hM^t^'^SftaL^, LT 
#fl B JJO;*;# $ «Oti£»fc . ClilSrKO H*JS«rC 7 0 
•C 2 h L+#fc*8fc Lt&k SEM-WDXJffl 

HEStffcfHffiy USMMSLfc. 
«iftSMtt6 0 0mAhrStH.fc. 0.3CmA^t 
»0. 2CmAfi«<0S»i7 10mAh«<, tNf 
^A^Mrti5 8O0i:*V^ 3CmAMtlJ8 5%, 
3 C m A^mT'Ji 8 0 %0&jt#ft 580W/1 

[0138] (tt«W6) iESCU-f-nrA-n^MI 
fcSEM-WDXfcffilvC#*rU Wt«3fcHt*tt 

(4. tf-TK^&Bfcfflvvfc. i^^co«»cJ:0#HM 

wafHsuf-^ATOSffijL^i^ai^Lfe. 0.3 

CmA^mf*0. 2 Cm A JfcfcOSJKi 5 7 0 m A h fc ^ 
^>ffi<, ->M?^Wtfr(4380[H£®U„ 3CmAft«C 
(46 5%, 3CmA5£ttli5 7%!:fiV> < , 
[0 139] (SO*W6) jESfcUf-^A-ay^MI 

U 0.1 S?ny<0Al»*l:Vfi*i2llXfo 
&JLT3 7 0TTC1 5hfi^USrj&*6J!MiyiLfc. * 
LT*WD§0*** § Oftfettft: . <T ix£ 1 5 w 

t % k o h*?§?st' 7 o -c i h mmmrn L+mz*m l 

*£J&T40^1 hJPLfc. SEM-WDX£fflWC# 
#rL. ¥%@0.1 i^Dyom^Aicom § 
^^VfO^fffi^). S^LiCo,. x V s 0 2 <x = 0-0. 

A 1 ?I±{cM7Bt. o-7-ri^XtJ; 0M^<7)«$c7) 

S-SJ^ L?t „ 6 0 0 m A h Tt&ft Lit . 0 . 

3CmA3tlgf*0. 2CmAM^lli7 5 OmAh 
i:iS< . -»M:?>'W*fr(46 4 0@i:J|V^ 3CmAM 



T(48 8%, 3 CmA3Emti±8 5%O^S*^#^tl. 

58ow/i waj^t- 1 5#ja±<afl«*sHrffirfco 
msftfflBSis* J: o . l i , v v o 2 coe-^ tfimzti 

fc. ;<oi*<ovsrifflW)KfWli 1 4 %t& "9 , fitfflco 
iJ5i^{4 2 0%-Ch-ytz. Li x V, Oj «6hT^tt«g 
i(±5 0mAh/gt3)^ #ffl<7)ScmWa(il50mA 
h/gf*-)fc. i-5T»«a*JfcW:. (««)/(Li, 

v y o 2 ) a*3.o-e&&. 4^. xaia^fwate^feii 

i x V Y O a ) #1 .4 3T*£>£. 

[0140] (Htt0f 7 ) A«£*Xfl&ft£&J: LTT 
i 0 . 2 Zr 0 . 8 N i u Mn 0 . 6 V u ^SrfflV^%S@ 
#1 0—0. 1 S?uy<7)B£jgmt;-eO. 1#>4>0. 0 

i jgjnu mmi tmmizLTi&zimis*:. a 
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